National Agricultural Research Organisation. Fisheries Resources Research Institute Annual Report 2003/2004 by unknown
-
NATIONAL AGRICULTURAL RESEARCH 
ORGANISATION
(NARO)
FISHERIES RESOURCES RESEARCH INSTITUTE
(FIRRI)
ANNUAL REPORT 2003/2004
2Fisheries Research
Background
About 18% of Uganda’s surface area is covered with water from which 
300,000 metric tonnes of fish are produced. Fish are currently the second 
most important export commodity generating approximately US$100 million. 
Fish provides 50% of protein diet for the 20 million people translating into per 
capita consumption of 12 kg. Close to the production system, this figure rises 
to 50 – 100 kg. It is estimated that fishery-related activities employ at least 
one million people countrywide (i.e. 5% of the population).
Fish is an important source of high quality food, employment, and revenue 
and it is currently the second most important export commodity next to coffee 
generating approximately US $ 80 million annually.  Fish exports to regional 
markets are worth at least US $ 20 million annually. Fish flesh is rich in 
proteins, which are superior to those of beef and poultry.  Fish flesh contains 
an anticholesterol which assists in reducing heart diseases.  Some fishes are 
of medicinal value e.g. haplochromines (Nkejje) are used to treat measles.  
Most of the fish in Uganda is got from lakes Victoria, Kyoga, Albert and Albert 
Nile, Edward and George production systems as well as from the 160 minor 
lakes and rivers and the associated wetland systems. Capture fisheries based 
in these systems contribute up to 99% of the fish production in Uganda but 
aquaculture is also picking up. The fishing industry employs up to one million 
Ugandans.  
Mandate 
Fisheries Resources Research Institute (FIRRI) is mandated to undertake, 
promote and streamline fisheries research in Uganda and ensure 
dissemination and application of research results.
FIRRI’s mandate areas include: capture fisheries; fishing technology; fish 
production processes; aquatic environmental health; aquaculture; post 
harvest processes; and socio-economics of the fishing industry.  
Vision 
FIRRI’s vision is ‘’to empower fisher communities with information to increase 
and sustain fish production and utilization to overcome poverty’’.
Goal
FIRRI’s goal is to contribute to poverty eradication, food security and 
conservation of the natural resource base by providing scientific knowledge 
that will be used to ensure increased and sustainable fish production and 
utilization; maintain a healthy and productive water environment, and provide 
people centered policies for increased and sustainable fish production.
3During the reporting period, functions for capture fisheries and aquaculture 
research have been elaborated.
The functions of FIRRI
Capture fisheries research 
Generating, packaging and disseminating scientific knowledge, building 
capacity and managing research to guide:
1. Sustainable management of fish stocks;
2. Conservation of aquatic biodiversity;
3. Understanding the productivity of algae and invertebrate food of fishes;
4. Prevention of pollution and eutrophication of the aquatic environment;
5. Control of invasive weeds especially water hyacinth;
6. Enhancement of wild fish stocks and aquaculture production;
7. Ensuring fish quality and safety;
8. Development of options for optimization of socio-economic benefits 
from fisheries and for co-management; and
9. Development of action plans, policies, laws and regulations for 
management of fisheries and the aquatic environment.
Aquaculture research 
Generating, packaging and disseminating scientific knowledge, building 
capacity and managing research to guide:
1. Improvement of quality of cultured species;
2. Development of culture of high value species;
3. Fish feed production and management;
4. Design, testing and economics of culture facilities;
5. Testing performance of culture systems;
6. Feed development and production;
7. Pond dynamics and management;
8. Fish health;
9. Socio-economics of aquaculture – cost benefit analysis;
10.Pond harvesting gear and techniques;
11.EIA of aquaculture practices and systems.
Projects 
The above functions were implemented according to the NARO Strategy and 
Medium Term Plan (MTP) 2001-2005.
The MTP Projects under FIRRI are:
 Project 12: Management of fish stocks, biodiversity and environment of 
aquatic systems.
 Project 13: Enhancement of fish farming through improved fry production 
and feeding of cultured species.
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aquatic systems
The most important commercial fish species examined in these systems are 
outlined in the table below:
Aquatic System Major commercial fishery
Lake Victoria Basin Lates niloticus (Nile perch), Oreochromis niloticus (Tilapia), 
Rastrineobola argentea (Mukene) and the remnant native 
fish species of Lake Victoria.
Lake Kyoga Basin L. niloticus (Nile perch), O. niloticus (Tilapia), R. argentea
(Mukene), haplochromines (Nkejje) (mainly from the satellite 
lakes) and the remnant native fish species of Lake Kyoga.
Lake Albert/Albert Nile Lates spp. (Mputa), O. niloticus (Tilapia) Alestes (Angara), 
Hydrocynus (Ngassia), Bagrus bayad (Lanya), Brycinus 
nurse (Ragoge) etc.
Lake George/Edward O. niloticus, Bagrus docmak (semutundu), Protopterus
aethiopicus (mamba) and Clarias gariepinus (male).
Minor lakes, rivers and 
swamps
O. niloticus (Tilapia) Haplochromines (Nkejje), Clarias 
gariepinus (male), and Protopterus aethiopicus (mamba). 
Project 13; Enhancement of fish farming through improved fry 
production and feeding of cultured species
Aquaculture research concentrated on promoting culture of the two currently 
important aquaculture species, the Nile tilapia (Oreochromis niloticus) and the 
catfish (Clarias gariepinus).  Efforts are also being made to generate 
appropriate culture technologies to spur re-introduction of the once popular 
species such as the Ningu (Labeo victorianus) and the native Lake Victoria 
Ngege (Oreochromis esculentus).
Staffing
During 2003/2004, FIRRI had 73 NARO appointed staff that included 18 
research scientists, 10 technicians and 45 other support staff at various levels 
(boat crew, administration/accounts, library and junior staff).
Several projects like DFID, LVEMP and SEED employed on contract up to 83 
non-NARO staff in areas related to the mandate of FIRRI. Some of these 
projects expired during the reporting period.
Collaboration and linkages
FIRRI collaborated with other NARO institutes. Other collaborators included 
the Uganda Fisheries Resources Department, several departments at 
Makerere University, the Directorate of Water Development (DWD), National 
Water and Sewerage Corporation (NWSC), the National Wetlands 
Programme (NWP), NEMA and NGOs (UFFCA, etc).
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Lake Victoria i.e. the Kenya Marine Fisheries Research Institute (KEMFRI) in 
Kenya, and the Tanzania Fisheries Research Institute (TAFIRI). Collaboration 
on the International scene included the IMBC (Greece), Universities of 
Waterloo, Florida, Wagenigen; Boston and Leiden through various themes 
under FIRRI’s functional areas.
Funding
The Uganda Government and its development partners notably IDRC, EU 
(Integrated Fisheries Management Plan - IFMP), DFID (Aquaculture), the 
World Bank, through IDA and GEF (Lake Victoria Environmental Management 
Project, LVEMP) continued to be the main funders of FIRRI activities during 
the period under review. 
Capture fisheries
Production Constraints 
The key constraints addressed:
 Declining fish stocks and fish species diversity due to excessive fishing; 
 Use of destructive fishing gears and methods; 
 Capture of immature fish and introduction of exotics; 
 Pollution and degradation of the fish habitats including invasion by water 
hyacinth and other aquatic weeds; 
 Inadequate investment skills among fishers; 
 Ineffective management of fisheries due to limited community participation.
Research focus for the year 
Six disciplines were identified as being crucial to the implementation of the 
capture fisheries project:  
1. Fish stock assessment; 
2. Fish Biology and ecology; 
3. Physico-chemical conditions and algal dynamics; 
4. Invertebrate food studies; 
5. Aquatic plants and weeds; and
6. Fisheries socio-economics 
Aquaculture
Constraints addressed
Key constraints addressed:
 Poor quality brood stock and inadequate quality fish fry; 
 Lack of appropriate feeds; 
 Poor pond management practices; 
6 Limited variety of cultured fish species; 
 Inadequate knowledge on economic feasibility of aquaculture; and 
 Insufficient knowledge on how to control pests, parasites and diseases. 
Research focus for the year
The areas identified as being crucial to the implementation of the aquaculture 
fisheries project include:  
1. Fish Breeding,
2. Fish Feed Development,
3. Fish Pond Management
4. Commercial Aquaculture, 
5. Packaging, and Dissemination of Aquaculture Information.
Achievements 
1. Fish stock assessment
Management of fish stocks
One bottom trawl survey was undertaken during this period in question 
under Integrated Fisheries Management Plan (IFMP). The objective of the 
bottom trawl survey was to monitor the changes in the fish stocks in the 
Uganda sector of Lake Victoria with particular emphasis on species 
composition, distribution, abundance and population structure. 
Results 
Only 4 fish taxa were encountered during the bottom trawl surveys in; 
these were Lates niloticus, Oreochromis niloticus, haplochromines and 
Tilapia zillii.  L. niloticus dominated the catches during the surveys. In 
terms of relative abundance, the contribution of L. niloticus to the trawl 
catches during the surveys of 1997/2001, July/August 2000, August 2003 
and July 2004 fluctuated around 90% by weight. The contribution of the 
haplochromines increased from 1.7% during 1997/2001 to 2.4% (2001), 
3.2% (2003) and 3.3% (2004), respectively. The contribution of O. niloticus 
in the trawl catches in Zone III initially increased from 5.5 % (by weight) 
during July/August 2000 to 9.3% during August 2003 and then decreased 
to 3.2% in July 2004. 
During the July 2004 survey, the mean catch rate for all fish species in 
Zone III increased to 8.2±2.7 t km-2 from 4.7±1.3 t km-2 during the survey in 
August 2003: it however, showed a decline from 11.3±2.3 t km-2 during the 
survey in July/August 2000.  However, the mean catch of O. niloticus
showed a continuous decline from 0.62±0.6 t km-2 during the survey in 
July/August 2000 to 0.44±0.4 t km-2 and 0.26±0.2 t km-2 during the surveys 
in August 2003 and July 2004, respectively. 
Like the mean catch per unit area (CPUA), the biomass of L. niloticus in 
the sampled grids was generally higher than that estimated during 
1997/2001 survey.  On the contrary, the biomass of O. niloticus in the 
7sampled grids was generally lower than that estimated during 1997/2001 
survey. 
The population (size) of Lates niloticus caught in Zone III during the bottom 
trawl survey had a mean of 14.35±0.06cm TL, and mode of 13 cm TL. The 
size range of fish caught decreased from 3-149 cm TL during July/August 
2000 to 3-144 cm during August 2003 and 2-120 cm during July 2004, 
indicating continued scarcity of big fish. The proportion of mature fish (≥50 
cm TL) was estimated at 29.22%, by weight during July 2004 survey. 
Generally, during the period July 2004, the catches and, estimated 
biomass of L. niloticus in the surveyed area were higher than estimated 
during the 1997/2001 surveys. It is therefore recommended that 
enforcement measures, especially the slot size (≥50 cm TL) for L. niloticus, 
should be continued and regular monitoring surveys of the fish stocks 
should continue, covering the whole Uganda sector of Lake Victoria.
Catch Assessment Survey
Lake Kyoga
The ARTP II funds were committed to a lakewide assessment of the status 
of the fisheries (catch assessment surveys). The three surveys conducted 
covered the Eastern part, central part and Western portion of lake Kyoga 
main. The following were the observations/results.
 Mukene boats do not fish actively during periods of bright moon as the 
fish is widely distributed on the lake and cannot easily be attracted to 
the bright fishing lamps.
 Fishing boats are manually propelled by two fishers.
 The main fishing gears are in order of importance; gillnets, mosquito 
seines, longlines, boat seines and basket traps.
 Gillnet mesh size range 2.5’’ – 10’’ 59% are of 6’’ <5’’ contributed 16%. 
Of the illegal monofilament nets, 86% were of 5.5’’ mesh size.
 All mosquito seine nets fishing for mukene used 5mm mesh size.
 11 fish species were noted. When mukene is excluded, the major 
commercial fish species were: Nile tilapia (79%), Nile perch (17%) and 
mudfish (3%).
 The over all catch rates of Nile tilapia and Nile perch were 
15Kg/boat/night and 3.4Kg/boat/night respectively indicating Nile tilapia 
as a major commercial fishery on the lake.
 Average income was estimated at 19,000/= per boat per night with Unit 
(Kg) at 900/= for Nile tilapia and 1,200/= for 1Kg of Nile perch.
 Catch rate for Mukene was 68Kg/boat/night estimated at 13,000/=.
 There is wide spread sale of fish on the lake which make CAS work 
difficult and this gives unreliable statistics to the extension personnel 
recording catches at the landings. Sale of fish on the lake should be 
prohibited.
8 Illegal fishers (active fishing, boat seiners) do not bring fish to the 
landing. The Department of Fisheries Resources authorities and Beach 
Management Units should intensify the efforts to remove illegal fishing.
 Due to the use of some small size mesh of nets, there are juvenile Nile 
tilapia and Nile perch in commercial catches. Size range of Nile tilapia 
was 17 – 58 cm TL with a mode at 32 cm TL where size at first maturity 
is 24 cm TL. Size range for Nile perch was 16 – 119 cm TL with two 
modes at 25 cm TL and 56 cm TL. The Nile perch that should be 
cropped has a slot size of 50 – 85 cm TL (size at first maturity for male 
Nile perch is 50 – 52 cm TL).
 Using CAS information and Frame Survey data of 2003, the 2004 
annual catch will be estimated.
2. Fish Biology and ecology 
Monitoring of the fish stocks on Lake Kyoga
(Bukungu, Iyingo and Zengebe)  
Information was generated on current fish species composition, 
distribution, and size structure of the commercially important fish species. 
A total of 23 (6 haplochromine and 17 non haplochromine) fish species 
were recorded on lake Kyoga. By weight the Nile perch Lates niloticus
dominated the catch (61.7%).  Other species among the top five were Nile 
tilapia O. niloticus (13.4%) Mamba Protopterus aethiopicus (10.3%), and 
Nkolongo Synodontis victoriae (3%) and Synodontis afrofischeri (3%). The 
majority of the Nile perch consisted of immature fishes of between 16 and 
20 cm TL. 
Highest catch rates (388 g/net/night) of O. niloticus were realized from 4-
inch mesh gillnets while for the Nile perch, a 1.5 mesh net yielded the 
highest rates at 1392 g/net/night. These optimum yield nets fall below the 
legal size (5 inches) allowed to crop the fishery and hence crop especially 
for the Nile perch very immature fishes. But this also indicates that that 
with proper management the fishery is still viable as there are enough 
juveniles that can be allowed to grow and sustain the fishery.
Monitoring of the fish stocks in inshore habitats of Lake Victoria at 
Kasensero
Information was generated on fish species composition and distribution. A 
total of 20 fish species were recorded. These included 13 non-
haplochromine and 7 haplochromine species. Lates niloticus dominated 
the catch by weight (56.8%), followed by Synodontis victoriae (19.8%). 
Oreochromis niloticus was 3rd (7.3%). Analysis of habitat preference shows 
that S. victoriae was dominant (42.7%) at the River-Lake interphase 
closely followed by Nile perch (40.8%). The majority of the Nile perch 
consisted of immature fishes of between 7 and 38 cm TL. Haplochromines 
were prominent in numbers at the rocky habitat and within the bay 
accounting for 25.3% and 26.3% of the total catches in the two habitats 
respectively.
The Biology and ecology of the common fish species 
9The biology of common fish species was investigated at Iyingo in the east, 
Bukungu-Muntu in the central and Zengebe-Kayago in the western parts of 
Lake Kyoga. On Lake Victoria this was done at Kasensero-Kagera and in 
the trawlable waters ((inshore & open waters) of the lake aboard the 
research vessel MV Ibis.
i) The Nile perch Lates niloticus 
The Nile perch on lake Kyoga fed predominantly on fish. All sizes of the 
species ate fish, the smaller ones taking fish fry and juvenile mukene while 
the large ones preferred haplochromines, adult mukene, juvenile Nile 
perch and Nile tilapia. Other prey items eaten were Caridina (mm), 
Odonata (mm) and Ephemeropteran (mm) nymphs and molluscs (mm). 
At Kasensero/Kagera a shallow inshore riverine region of Lake Victoria, 
the Nile perch fed exclusively on fish with different sizes feeding on items 
as seen above on Kyoga. The diet of Lates niloticus from the trawlable 
areas of Lake Victoria (Sheltered and Open waters) is shown in the table 
below:  
Contribution (%) of prey items of Lates in Ugandan part of L. Victoria Aug 
2003 
Habitat 
type
Caridina Insects Rastrine
obola. 
Haplochro
mines
Lates Other 
fishes
Fish 
remains
Molluscs
Sheltered 25.1 2.7 29.4 26.8 7.9 3.0 4.9 0.3
Open 63.9 0.5 6.6 27.8 0 0.1 1.0 0.1
Populations of L. niloticus in both lakes continue to be male dominated. The 
numbers of female Nile perch generally increased with length (Table 3). 
Beyond 120cm TL there were no males. Populations on Lake Kyoga 
contained slightly more females (ratio F: M 1:2.5) than on lake Victoria (ratio 
F: M 1:3.3).
ii) Nile Tilapia Oreochromis niloticus
Oreochromis niloticus on both Lake Kyoga and Victoria fed on both detritus 
and high plant material. Within detrital materials, various algal groups were 
identified. These were dominated by blue greens, and diatoms. Because of 
the relatively very few specimens normally encountered during gillnet surveys 
other biological parameters could not be determined accurately.
iii) Mukene Rastrineobola argentea
Size structure of mukene in Lake Kyoga has not changed over the last 5 
years. Mean length stood at 42.7 mm SL. 98% of the fishes caught were 
mature and 37% were in breeding condition. No cestode parasites common in 
fishes from Lake Victoria were observed.
Size range of populations of R. argentea was 17 to 54 mm SL. This gave the 
mean 38 mm SL. Size at maturity was estimated at 36 mm SL in Entebbe and 
Kansensero waters (western and open water zones) of the lake while in the 
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inshore zone it stood at 41 mm SL. 72% of the fishes caught were of mature 
size. 
Sex rations of R argentea in the lake were close to 1:1with slight variation 
from zone to zone. The smallest size of mukene found infected by the cestode 
Ligula intestinalis was 32 mm SL. Infection rate increased to 15% from 5% 
observed in earlier studies. The R. argentea fishery is well spread to areas 
where fishing is possible with available technologies. Expansion would be 
towards the deep open waters but requires improvements in the fishing 
technology.
Monitoring fish species diversity of the rock habitats of Napoleon Gulf 
(Buvuma)
Rock habitats in the near-Jinja waters (Buvuma) of Lake Victoria were 
surveyed for haplochomine species diversity. Rocky shores/islands at three 
sites: Tongolo, Rwamafuta and Namasimbi were sampled.
Water clarity improved from inshore to offshore. Tongolo in Napoleon Gulf 
showed the lowest secchi readings at 1.1 m. Rwamafuta showed a secchi 
reading of – 1.27, and Namasimbi –1.3m. 
Forty-three species belonging to twelve genera of haplochromines were 
recovered from this transect. Highest number of species (23) was obtained 
from Rwamafuta. Number of species from other sites were: Namasimbi (17), 
and Tongolo (13). The most widespread genus was Pundamilia. Three very 
rare species Paralabidochromis victoriae, Xystichromis phytophagus and
Harpagochromis cavifrons were recovered. P. victoriae earlier considered 
extinct from the lake was recorded at Namasimbi and the other two from 
Tongolo. These species originally occurring in the open waters have now 
taken refuge among rocks. 
3. Physico-chemical conditions and algal dynamics
Kijanabalola, Mburo, Kachera
The survey was undertaken to generate information on the major physical-
chemical parameters (Temperature, conductivity, pH, and dissolved 
oxygen, light conditions, nutrient chemistry, algal species composition, 
biomass and primary production.
The data showed high oxygen values (11.8-6.7mg/l) in the upper mixed 
layers of the lake in contrast to the low values (0.29-2.59mg/l) in the 
bottom layers at Byembogo, Malemba and Kibale field stations.  
Conductivity was in the range of 255-306 µS/cm and on an average close 
to that of Kachera 271µS/cm. Temperature was in the same range for all 
the stations 24.6-26.7 C 
Data from 5 field stations in Lake Mburo (Mburo middle, STN2 pap edge, 
STN3 pap and STN5) indicated High oxygen levels (8.2-5.8mg/l) in the 
upper layers of the lake except STN2 with papyrus edge, which had low 
oxygen values (4-0.3gm/l) close to that for bottom layers at other stations. 
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Conductivity was in the range of 164-121 µS/cm. Temperature was in the 
same range for all the stations (25.2-24.9 C) with the exception of STN2  
(22.2-23.9 C).
Data from Lake Kachera were collected from four stations (Lwebiriba, 
Twenseke, Lulagala-Kakiri and R.Rwizi) showed well-oxygenated water 
column (8.2-11.3mg/l) compared to the Mburo and Kijanebalola. 
Conductivity was high (211-336µS/cm) compared to the other two lakes 
with in the same ecological zonation.  Water temperatures were the same 
throughout the sampled stations (24.8-25.9) indicating a well-mixed lake.
Secchi depth data of the three lakes shows low water transparency (i.e. 
Mburo 44-0.57m, Kachera 0.3-0.4m, and Kijanebalola 0.4m). This 
observation is supported by high light extinction coefficients (i.e. Mburo 
4.19m^-1, Kachera 8.07m^-1 and Kijenabalola 2.01-4.87m^-1). Kachera 
had the highest mean TP values 7.46µM compared to Mburo and 
Kijanebalola with 5.42 and 5.59µM respectively. The mean TN values were 
high in all the lakes Mburo (1175.73µM), Kachera (2273.72µM) and 
Kijanebalola (2474.75µM).  Kachera exhibited the highest mean algal 
biomass as Chlorophyll-a 144.34µg/l, Kijanebalola 64.91µg/l and 
79.06µg/l.  
Kijanabalola showed the highest volumetric primary production (1672.5-
1767mgO2 m
-2.h-1) in contrast to the low values in Mburo and Kachera with 
657.75and 407.5 mg O2 m
-2.h-1 respectively. The three lakes had a nearly 
similar algal composition dominated by blue green algae especially 
Aphanocapsa and diatom community dominated by Aulacoseira. 
From the fisheries point of view the data indicate potential to support high 
fishery production notwithstanding their eutrophic conditions.   
Lake Victoria
The survey was undertaken to generate information on the major physical 
and algal dynamics that influence water quality and fish production in Lake 
Victoria.
Information collected on the major physical-chemical parameters show 
temperatures profiles in the range of 24.09 oC to 25.15 oC, with no marked 
thermal discontinuities in the water column.    The water was well aerated 
with dissolved oxygen concentrations in the range of 6.15.0 mgL-1 to 
8.9mg L-1 that support aerobic life at all depth in the water column. The 
conductivity, ranged from 93.5 to 97.6 µScm-1 in all transects.  
Light transparency was in the range of 0.66 m to 1.74 m. in part due to the 
high algal biomass (as chlorophyll-a) in the range of 10.430 to 254.0 ugL-1; 
average 42.9 ugL-1.  These high rates of algal production have the 
potential to support a big fishery in Lake Kyoga.
Lake Victoria is enriched with nutrients, with total phosphorus 
concentrations in the range 52.0 to 149.1 ugL-1, total nitrogen in the range 
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1382- 2732.0 ugL-1 and Silica in the range 55.510 to 2653.0 ugL-1. Blue 
green algae were numerically dominant and Planktolyngbya dominated 
other blue-green species.  Diatoms Nitzschia was abundant, while 
Aulocoseira rarely appeared in the algal community.
These high nutrient concentrations now support elevated algal biomass 
and productivity and a lucrative fishery on Lake Victoria.    
Lake Kyoga 
The survey aimed at generating information on the major physical (depth, 
water transparency light attenuation, temperature, pH and conductivity) 
and algal dynamics that influence water quality and fish production in Lake 
Kyoga.
Information collected on the major physical-chemical parameters show 
temperatures profiles in the range of 24.5 oC to 26.5 oC, with no marked 
thermal discontinuities in the water column.    The water was well aerated 
with dissolved oxygen concentrations in the range of 6.0 mgL-1 to 9.8mg L-
1 that could support aerobic life at all depth in the water column. There was 
horizontal heterogeneity in conductivity, which increased from 99 to 222 
µScm-1 at Muntu -Kiwantama-Muswakire transect.  
Water transparency was in the range of 0.85 m to 1.69 m. Light extinction 
coefficients were high and were in the range 1.2 m-1- 1.9 m-1). Rapid light 
attenuation was in part due to the high algal biomass in the range of 16.0 
to 57.0 ugL-1; (average 23.5 ugL-1).   This high algal biomass was 
accompanied by   rates of primary production that occurred in the euphotic 
zone of 2.0 m to 4.2 m.  Integral photosynthesis was in the range of 1.1 g 
DO m-2 h-1 to 1.6 g DO m-2 h-1, average 1.3g DO m-2 h-1.   Maximum algal 
production per unit biomass was high and in the range 13.0 to 43.6 mg DO 
m-3.h-1 chl-1.  
Blue green algae were numerically dominant and Planktolyngbya 
dominated other blue-green algae in the lake.  Diatoms Nitszchia was 
abundant, while Aulocoseira appeared infrequently in the algal community.
Lake Kyoga has total phosphorus (TP) concentrations in the range 49.0 to 
100 ugL-1, total nitrogen (TN) in the range 109989- 233139.0 ugL-1 and 
Silica in the range 191.0 to 2148.0 ugL-1   The molar total nitrogen to total 
phosphorus ratios indicate that the lake is being enriched with phosphorus 
relative to nitrogen. These high nutrient concentrations now support 
elevated algal biomass and productivity and partly explains the lucrative 
fishery on Lake Kyoga.    
4. Invertebrate food studies
Caridina survey, Lake Victoria
The main objective of the survey was to determine the distribution and 
abundance patterns of Caridina nilotica, major forage item for Nile perch 
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juveniles and sub-adults. The survey was conducted on a diel basis (Day 
and night) at 3 inshore-to-offshore transects at Lwaniaka, Namoni and 
Buyobo in Hannington Bay and Buluba, Forest and Busuyi in Thruston 
Bay. No C. nilotica was encountered in day samples in Thruston bays. 
Night samples however had few specimens i.e. 14 indiv. m-2 were 
recovered from 2 tows at Forest offshore site while Buluba and Busuyi 
offshore sites yielded 1 specimen from 3 tows. At inshore sites, only 
Buluba registered 2 individuals. Sampling in Hannington Bay during 
daytime yielded no C. nilotica. However 7 specimens were recovered from 
night samples from a total of 5 tows. Examination of gut contents of Lates 
niloticus showed only 2 individuals (26 and 29 cm TL), which had 
consumed C. nilotica. 
The results appear to indicate a patchy distribution of C. nilotica and 
possibly food limitation at the sampled areas. Nonetheless the field 
samples also indicated abundant occurrence of alternative fish food 
organisms (dipteran larvae etc) that can be utilized by fish communities at 
times of low C. nilotica abundance.
Survey of invertebrates of Lake Kyoga-Eastern portion (Iyingo area)
The survey was conducted in the Eastern part of the lake with a main 
objective of monitoring the composition, distribution and abundance 
patterns of aquatic invertebrates. Samples were collected by vertical tows 
of plankton net of 0.25 m mouth opening and 60um nitex mesh at inshore 
and offshore areas of Buyumba, Kayita, Nansali, Namatunda and 
Namasonko sites. 
The zooplankton community was made up of copepods (6 species), 
Cladocera or water fleas (7 species), Rotifera (11 species) and other minor 
forms (C. nilotica and ostracods). Cyclopoid copepods species were 
generally widely distributed and in relatively high numerical abundance (up 
to 284,000 ind. m-2). Species richness varied within narrow limit (7-9 
species). Cladocerans showed intermittent distribution except Moina 
micrura, which showed wide dispersion, and in relatively high numerical 
abundance (up to 4210 ind. m-2). The Rotiferan community exhibited high 
species richness (7-9 species). Rotifer species like Brachionus angulenis, 
B. falcatus, Filinia opiliensis, Keratella tropica and Lecane bulla exhibited 
wide dispersion and high numerical abundance (up to 826,427 ind. m-2).
The data indicates a diverse and abundant zooplankton community with 
high potential to support fishery production.
At Buyumba inshore macro-invertebrate community was composed of 2 
taxa: 22 chaoborid (midge) larvae and 2 Oligochaetes while 10 chaoborid 
larvae and 1 Melanoides sp. were encountered. Kayita offshore sample s 
consisted of exclusively of chaoborid larvae (92). Macro-invertebrate 
community at Nansale inshore a diverse community of Bellamya (8), 
Corbicula (3), Byssanodonta (1), Caridina nilotica, Procladius (1), 
Clinotarnypus (5), Ablabesmya (1) and Chaoborus larvae (7). An even 
more complex community occurred at Namasonko inshore comprising: 
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Belamya sp. (1), Bulinus sp. (1), Melanoides sp. (2), Gabbia sp. (3), 
Corbicula sp. (4) Povilla adusta (7), Ablabesmya sp. (3), Chironomus sp. 
(47), Chaoborus sp. (54), Ostracods (9), Oligochaetes (2) and 
Concostraca (2). At Namatunda, the community consisted of Bellamya (3), 
Melanoides (1), Corbicula (1), Clinotarnypus (1), Procladius (17) and 
Chaoborus larvae (1).
The macro-invertebrate community was generally poor in this part of the 
lake and this observation may be related to the reported poor fish catches. 
The probable contribution of environmental factors to the poor community 
needs to be examined.
Survey of invertebrates of Lake Kyoga Central
Seven (7) sites (Muswakire inshore and offshore, Muntu A and B, 
Kawongo inshore and offshore, and River Nile entry point into Lake Kyoga 
werw sampled for zoopalkton abundance and species compositions.
 29 species of zooplankton were encountered. Rotifera were the most the 
most diverse taxa with 16 species compared to 6 for Copepoda and 4 for 
Cladocera. Muntu A and B had the highest species diversity (17) and River 
Nile entry had the lowest (7). Copepods were more numerically abundant 
(27.8-167.7 indiv. m-2) compared to rotifers (6.6-48.5 indiv. m-2) and 
Cladocera (0.2-1.4 indiv. m-2). Other zooplankters were seed shrimps or 
Ostracods, Hyrdacarina or water mites and lakefly larvae but with very low 
numerical abundance (0.01-0.4 indiv. m-2). Highest overall zooplankton 
abundance occurred at Muswakire inshore with 195 indiv. m-2 while the 
lowest was 1.9 indiv. m-2  at the River Nile entry.
The ecological importance of copepods in the ecology of the lake is 
emphasized through their numerical superiority over other zooplankters. 
This attributes makes them easily available as a food source for fishes 
especially the pelagics such as Rastrineobola argentrea or mukene, which 
supports a lucrative fishery on the lake. The high species diversity of 
rotiferans is also useful as a rich and diverse food resource for fish larvae. 
The relatively high overall densities observed are evidence for support of 
the lucrative pelagic Mukene fishery. 
Survey of Lake Kyoga (Western portion)
The main objective of the project was to monitor and collect geo-
referenced data on composition, distribution and abundance of micro-and 
macro-invertebrate communities in Lake Kyoga. The survey covered the 
western part of the lake and included inshore and offshore areas at 
Zengebe, Kayago, Lwampanga, Kiguli and Kasenyi. Zooplankton samples 
were collected from established points by vertical tows with plankton net of 
0.25 m mouth opening and 60 um mesh size. Benthos were sampled with 
a ponar grab.
Twenty seven (27) species of zooplankton were encountered compared to 
29 species from a similar survey of the central portion of the lake. The 
community was numerically dominated by copepods (66-98%). Copepod 
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abundance in this part of the lake was higher 47-303 indiv. m-2 compared 
to the middle portion ( 27.8-167.7 indiv. m-2). Rotifers were estimated at 
1.8-32.8 indiv. m-2 and cladocerans at 0.3-1.1 indiv. m-2. Species richness 
was relatively high at Kasenyi offshore and Kayago inshore i.e. 15 and 18 
species respectively. Overall highest zooplankton abundance was 437,078 
indiv. m-2 at Kayago offshore while lowest abundance was 152,283 indiv. 
m-2 at Kasenyi offshore. Common copepod species were Thermocyclops 
neglectus and Mesocyclops sp. and this observation is comparable to 
observations in the central portion of the lake. Moina micrura were the 
commonest cladoceran species while Brachionus angularis, B. cayciflorus
and Keratell tropica were common species among rotifers.
Among macro-invertebrates Chironomus sp. was the most abundant taxon 
8500 indiv. m-2 recorded at Zengebe inshore. Chironomus sp., 
Clinotanypus sp. and Chaoborus sp, were prevalent at all sample sites. In 
contrast to the eastern and central portion s of the lake, the western area 
showed a high frequency and abundance of ephemeropterans mainly 
Povilla adusta up to 1388 indiv. m-2 at Lwampanga. Other groups 
encountered were gastropods, pelecypods, hemipterans, seed shrimps 
(Ostracods) and Oligochaetes.
The data underscores the numerical abundance of copepods and dipteran 
(lake fly) larvae among invertebrate communities of the lake; a feature 
shared by the eastern and central parts of the lake. High species richness 
and numerical abundance observed in a number of field stations suggest a 
reliable food resource for fish communities.
5. Aquatic plants and weeds
The distribution, impacts and control of water hyacinth and other 
aquatic macrophytes
Lake Kyoga
Large expanses of Najas horrida were a common feature in the northern 
part of this lake. Worst hit zones where the Najas bed extended out to 
more than 1 km from the shoreline were those around Namasale, 
Naluboyo, Mbiko, Pangani, Bangala, Entebbe, Kabulubulu, Nabweyo, 
Kitwe, Mahati and Kitaleba. Najas beds impeded boat traffic, access to fish 
landing sites, and fishing activities. From the fisheries conservation point of 
view, Najas beds could be special refugia for some fish species as noted 
from the many monofilament nets set by artisanal fishers who mainly 
targeted juvenile tilapia. These underwater forests of Najas contaminated 
drinking water through their senescing and decomposing organic debris. 
Additionally, they formed ideal habitats for harmful invertebrates especially 
snail vectors (Bulinus  sp. & Biomphalaria sp.) of Bilharzia. This latter 
observation recorded 50 snails of the 2 species for every 0.25 m2 of area 
under Najas cover harvested.
More than 80 % of water hyacinth at the papyrus-dominated shores was of 
bulbous-prolific growth form. Highest reproductive indices (number of 
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young plantlets per mature plant) were recorded in rivers (i.e., 1.8±0.8 at 
the Nile River mouth and 2.3±0.7 at the Sezibwa River outflow). 
Elsewhere, the reproductive indices were significantly lower (e.g. the zone 
east of Bukungu had an index of 0.20.1, north of Bukungu had 0.70.1, 
and east of Zengebe had 0.10.0). Thus, rivers had the potential to have 
more prolific hyacinths than any other zone of the lake. This was attributed 
to availability of nutrients (esp N & P) through continuous replenishment by 
the river flow. Control measures should therefore target riverine systems 
since it is here that the reproductive potential of water hyacinth was 
highest.
Biometrics data indicated more luxuriant plants in rivers than elsewhere 
e.g. longest and broadest leaves, and lush petioles (Table 1) were found in 
the Sezibwa River. Additionally, plants from various habitats showed that 
those from rivers had more than 70 % freshly growing roots, an indication 
of active growth, compared to those from the lakeshore. Likewise, mean 
fresh mass per unit plant was higher for riverine plants than from the lake 
fringe. 
Low mean concentrations of bioavailable ambient macronutrients (e.g. 
7.97.1 g L-1 NO3-N and 2.50.1 g L-1 SRP in most parts of Bukungu-
Kyankoole zones) and presence of biological control weevils in most zones 
partly accounted for the low biomass of water hyacinth. In the rivers, 
however, high concentrations of these nutrients (i.e. 234.531.2 g L-1
NO3-N and 12.91.8 g L-1 SRP in the upper Victoria Nile; 13.70.6 g L-1
NO3-N and 36.66.6 g L-1 SRP in the Sezibwa River), in addition to the 
high flushing time (i.e. low residence time) that is not conducive for weevil 
establishment, partly accounted for the observed high biomass, cover 
abundance and luxuriant growth of water hyacinth. The steady flow of 
nutrients (nutrient spiralling), even at low concentrations, may result in 
luxurious growth of plants, as renewal of these nutrients is a continuous 
process in lotic systems. 
The suds were one of the major constraints to fishing activities. They 
characterized the central and western part of the lake throughout the year 
and drifted under the influence of even the slightest wind. Their sizes 
ranged from as small as < 1 m to > 15 m in diameter.
Lake Victoria
Water hyacinth in hot spots (Murchison, Bunjako, Thruston, and Lwera 
bays) remained a prominent feature especially during lake level recession. 
Germination from seeds at exposed beaches of these bays pauses a 
potential problem of a new wave of water hyacinth proliferation when the 
lake level rises. A rise in lake level is expected to dislodge the hyacinths 
from exposed sediments. Biological control and other control options need 
to be strengthened in order to knock down the expected new wave of 
proliferation.  It was estimated that at exposed beaches, young hyacinth 
plants numbered 10 to 23 m-2, and most plants had high reproductive 
indices that averaged 3 daughter plants per mother plant.
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The rich nutrient base in Murchison Bay and to some extent Namirembe 
Bay accounted for the persistence of water hyacinth in these bays. Mean 
concentrations of potentially available N and P in form of Total Nitrogen 
(4,311.7±167.2 µg L-1) and Total Phosphorus (893.4±97.2 µg L-1) 
characterized the nutrient-rich bays. Actual concentrations of bioavailable 
nutrients were 220.4±67.2 µg L-1 NO3-N and 231.6±33.2 µg L
-1 in 
Murchison Bay; these concentrations are above the threshold (173 µg L-1 
NO3-N and 45 µg L
-1 SRP) that can foster luxuriant growth of water 
hyacinth. While addressing the problem of further proliferation, a diagnostic 
approach is proposed in order to tackle the problem from the source 
through managing nutrient loading especially from external point sources.
In other bays, water hyacinth is under control notably through the 
established biological control weevils and the low nutrient base. Despite 
these observations, a regular monitoring program is essential in order to 
detect any resurgence thus guiding the control efforts. 
Table 1: Biometric characteristics of water hyacinth from various 
sites of Central and Western Lake Kyoga
Leaf length (cm) Leaf width (cm) Petiole length (cm) Root length (cm) Reproduct
ive Index
Fresh 
Wt./plant (g)
Zone Range MeanSE Range MeanSE Range MeanSE Range MeanSE MeanSE MeanSE
Bukungu 
East
3 to 10 6.80.1
n = 135
3 to 11 6.80.1
n = 135
4 to 28 14.40.5
n = 135
5 to 17 10.31.5
n = 17
0.20.1
n = 18
239.431.5
n = 18
Bukungu 
West
4 to 12 7.40.4
n = 41
4 to 13 8.60.4
n = 41
4 to 26 12.60.8
n = 41
4 to 18 10.22.7
n = 16
1.80.8
n = 16
208.353.1
n = 16
Bukungu 
North
6 to 10 7.80.2
n = 24
5 to 8 6.60.2
n = 24
12 to 28 22.50.8
n = 24
5 to 14 9.72.6
n = 13
0.70.1
n = 13
256.774.2
n 13
Zengebe 
Zone
5 to 13 9.40.3
n = 60
4 to 14 9.00.6
n = 60
10 to 48 29.61.3
n = 60
3 to 14 8.11.3
n = 19
0.10.1
n = 19
317.275.1
n = 19
Sezibwa 
River 
mouth
8 to 14 12.40.3
n = 23
8 to 15 11.70.4
n = 23
11 to 48 38.51.9
n = 23
23 to 29 26.71.9
n = 13
2.30.7
n = 13
591.796.1
n = 13
6. Fisheries Socio-economics
An assessment of the Socio-economic impacts of LVEMP Micro-projects 
on Uganda’s Lake Victoria Basin communities were investigated and 
documented. Results of the pre project situation showed that, Micro project 
identification was participatory and involved casting of votes on availed 
micro project alternatives.  The majority of the respondents agreed they 
were aware of the respective projects that were being implemented in their 
areas.  It was further reported that information pertaining to the progress of 
the micro projects was obtained through beach community meetings, 
messages handed out by local leaders, department of Fisheries Resources 
officials and direct observations.
The major problems prior to the micro project included poor fish handling, 
poor sanitation, lack of access roads, lack of safe drinking water, high 
illiteracy levels, and poor health facilities which problems the communities 
thought would be alleviated by completed micro projects. 
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Problems faced during project implementation included; slow release of 
funds, rising prices of materials, poor management and leadership, lack of 
qualified staff, lack of staff accommodation and lack of community support 
which problems hindered the successful completion of some projects.  
It can be concluded that LVEMP micro projects used a participatory 
approach for the identification, and construction of project facilities, which 
created a greater sense of belonging to the community and cohesion.   
However, during the process of implementation, various administrative, 
organizational, financial and other challenges were met which clearly 
demonstrated the need for urgent attention if project sustainability is to be 
attained.
Despite the many benefits, health facilities were still constrained by 
inadequacy of drugs and other clinic requirements, presence of few 
qualified staff, lack of clean water, lack of staff quarters and maternity 
wards and well-equipped laboratories.
Ecosan and Flush water toilets were constructed and are accessed by the 
majority of the community.  The few who do not have access to toilets 
attributed it to the inadequacy of the facilities and high fees charged for 
their use.  Following the completion of toilets, better levels of hygiene and 
a reduction in diarrhoeal diseases had been attained.  
Prior to the micro project, respondents reported they had access to rubbish 
disposal sites while others managed it individually in their homes.  New 
rubbish management facilities had helped improve levels of hygiene, and 
reduced the spread of diseases like cholera.  However, it was reported that 
these facilities were still inadequate, far from homes and not regularly 
emptied which poses major health risks.
Sources of clean water prior to the micro project included, wells, springs, 
boreholes and lakes, which were located about 1 – 6 km away from 
peoples homes.  Accessibility to the new clean water source was poor as 
reported by the majority of the respondents and this was attributed to the 
high fees charged for water. However, these had helped solve clean water 
access problems though they were still rated as inadequate (Small 
capacity).
Fish handling facilities included fish platforms and Mukene racks. 
Respondents reported that these facilities had gone along way in reducing 
contamination and ensuring better quality of fish.  However fish slabs did 
not have constant clean water supply and possessed poor drainage 
channels.  Respondents reported that all fish handling facilities were still 
inadequate and in particular mukene racks were vulnerable to birds that 
feed on Mukene.  
For the one pond that was visited, the major farmed species were Tilapia, 
Bagrus and Mirror carp.  It was reported that though some harvesting had 
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been done, very few people were able to consume the fish. The main 
reason why this existed was because the pond was too deep making it 
difficult to harvest using the availed harvesting gear.  However, the 
community adopted skills that were used to construct the project pond and 
used them to construct additional individual ponds from which they 
harvested fish that they included in their diets.
In order to sustain the completed micro projects, respondents suggested 
they should carry on with making contributions towards maintenance, 
engage in communal activities like cleaning, proper use of project facilities 
and called for the increased involvement of the district and local area 
councils in the management and maintenance of project facilities.
It can be concluded that lower income groups among the Lake Victoria 
Basin population had benefited from LVEMP Micro projects through the 
improvement of their basic social services (I.e. levels of hygiene, 
decreasing the spread of diarrhoeal diseases, improving the quality of fish, 
providing fish for food, providing better access to clean water and have 
equipped communities with knowledge and skills to expand on the existing 
project facilities and creation of employment opportunities). 
However misuse of funds disbursed by LVEMP Secretariat for the 
construction of project facilities, had left many of the agreed upon 
structures incomplete and inadequate.  Lack of communal support also 
posed a great threat to the sustainability of the visited project facilities. It 
was also noted that high fees were charged in order to access project 
facilities like toilets, water kiosks and tanks, and mukene racks. These 
unaffordable fees had barred a good percentage of the community from 
accessing the project facilities and had thus not reaped any benefits.
A survey of Regional fish trade was done and documented. Fish export 
trade, both international and regional, has significantly contributed to 
Uganda’s economic growth and to the livelihoods of many Ugandans in 
terms of revenue and employment.  
In the West Nile Region, the main Species dealt in was Nile perch, 
followed by Bagrus bayad, Hydrocynus forshkalii, Alestes baremose, 
Brycinus nurse and mukene.
Fish products of Nile perch were mostly immature. The estimated annual 
quantity and value of fish exported to DRC through Panyimur was 392.46 
and Ug. Shs 415,965,000 respectively. 
In the Southern/Western Region, at the time of the survey there was no 
fish trade between Uganda and Tanzania through Kasensero/Mutukula.
Salted Nile perch and Tilapia from Musanga and Male used to form the 
bulk of trade at Kasensero. Due to higher prices in Tanzania traders no 
longer come.
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Sun dried mukene and fresh Tilapia were the main species and forms of 
fish exported to Rwanda through the post.
Average monthly totals of Tilapia through the post were 15.8 tons, 
equivalent to Ug. Shs. 15,623,000, while monthly total exports for Tilapia 
was 34 tons with Ug. Shs. 8,497,250 accruing as revenue.
Before deployment of the task force, immature salted/smoked Nile perch 
and Tilapia formed the fish exports to DRC through Bunagana. Traders 
had changed to mukene
Estimated annual quantities and value of fish to DRC through the post 
were 1,349.69 tons with Ug. Shs. 446,998,286 accruing as revenue.
Main fish species through Mpondwe were Bagrus bayad, Tilapia ssp, Lates
ssp, Hydrocinus forskhalii and Protopterus in that order of significance.
Most species traded were mostly salted/sun dried.Smoked fish factory by-
products of Nile perch heads, skins and frames also formed significant 
quantities.
Most Nile perch, Hydrocinus forskhalii and Tilapia ssp were mainly of 
immature sizes, a situation attributed to mainly lack of harmonized 
legislation between Uganda and DRC, immature fish being easy to 
process and the sell of fish by heads not kilograms.
Estimated annual quantities and value fish through the post to DRC were 
890 tons equivalent to Ug. Shs 5.5 billions and 244.8 tons of by-products 
equivalent to Ug. Shs 361,620,000.
Fish exports to Kenya were only through Malaba with non at Lwakakha at 
the time of the survey. Fresh Tilapia was the main fresh fish species 
through the post. Estimated annual quantities and value of fish exported to 
Kenya via Malaba was 522 tons with Ug. Shs. 522,000,000 accruing. 
Fresh and smoked Tilapia and sun-dried mukene were dominant. Most fish 
encountered was above size at first maturity (Sexes combined). Size 
structure of fish was well distributed in Busia market than Osukuru and 
Malaba markets. Estimated annual quantities and value of fish exported to 
Kenya via Busia was 985.8 tons with Ug. Shs. 1.3 billion accruing.
Organization of the Trade
From Fish Supply Districts; The trade had been in existence for a long 
time especially among border communities. The trade became more 
vibrant on the 1970s with the proliferation of Magendo. Traders were 
organized in formal groups and companies with a few individual traders. 
Organization based on groups and companies was mainly for purposes of 
collectively meeting costs of transport and licensing, collective 
responsibility in case of a problem and quality concerns that could easily 
be trucked basing on groups and companies as opposed to individuals. 
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Most traders had an average of 1 trade trip in a month. Number of trade 
trips mostly depended on catch and distance to markets. Most traders 
(55% of respondents) bought their fish from fishermen at the beach and 
they were mostly wholesalers. Fish was distributed mainly through the 
recorded and regulated channel and the unrecorded and unregulated 
channel. The unrecorded and unregulated channel mainly constitutes 
immature fish of especially Nile perch and Tilapia. The biggest proportion 
(65%) sold their fish at Uganda – Rwanda border. The majority preferred to 
sell their fish to regional countries mainly due to better prices offered and 
presence of ready markets. The most out standing problem during fish 
distribution was the presence of many regulatory points for both revenue 
collection and size/quality assurance.
In the West Nile Region, fish was exported through Padea and Vurra 
Custom Border Post to DRC and destined for DRC towns of mainly 
Kudikoka, Aruu, Ariwala and sometimes Kinshasha. Panyimur was the
nodal market for all fish exported to DRC. However, other regional fish 
market outlets also operated on specific days. Most respondents (92.3%) 
in the West Nile region mentioned Lake Albert as the main source of 
supply of fish products they trade in followed by Lake Victoria (7.7%). Most 
traders hire space on vehicles to transport their fish to the various 
destinations of DRC.  
In the Southern/ Western Region, Fish traders interviewed mentioned 
landing sites of Lambu, Kasenyi, Kiyindi, Katosi and Bwondha on Lake 
Victoria and Lwampanga, Kikalaganya and Zengebe on Lake Kyoga as the 
main sources of fish. Traders of Rastreneobola argentea “ mukene” and 
Tilapia spp buy and sell in wholesale. Traders buy their supplies in cash 
and sometimes supply on credit.  An average of 5 mukene traders hire one 
truck (Fuso/Diana/Canter) at an average cost of U.shs 600,000/= to 
transport fish up to Rwanda.
At Mpondwe, on average, there are four trucks of fish crossing the border 
post on every market day.  There are also other traders using public 
means and bicycles especially those dealing in fresh fish.
Few of the Traders have the documents that are needed at the Customs 
post, namely, Loading Certificate/Letter of Inspection and Export Licence.
At Bunagana, fish landing sites of Lambu, Bukakata and Kasenyi were the 
main sources of fish.  The fish exports are destined for RDC towns like 
Goma and Bukavu. Two mukene traders hire one truck 
(Fuso/Dyana/Canter) at an average cost of U.shs 700,000/= to transport 
fish up to DRC.  
In the Eastern Region, Beaches of Masese, Walumbe, Namoni, Bukoba, 
Malindi, Kiyindi, Katosi and Bwondha on Lake Victoria and Bukungu, 
Namasale and Kawongo on Lake Kyoga were the main sources of fish 
traded in. Much of the trade is conducted on the Ugandan side where 
Kenyan traders pick fresh Tilapia everyday and processed products every 
Monday and Thursday. Both fresh and processed forms are destined for 
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Kenyan border towns such as Malaba and Busia and as far as Kisumu, 
Eldoret, Kakamega and Nairobi. The Kenyan traders ferry their 
merchandise across on carts, locally known as Mukokoteni in Basket.  
Traders destined for distant markets such as Nairobi and Eldoret used ice 
to preserve their fish. 
Impact of Government Policies: Trade policies of Investment promotion 
and Liberalization have come with both positive and negative impacts to 
the trade. Positively, they reported that the number of fish traders 
accessing regional markets, which offer better prices, has increased. This 
has led to better incomes for traders. However, on a negative note, they 
argued that in the long run the trade might be affected due to resource 
depletion especially as a result of over capitalization.A large proportion of 
fish traders (13%) from the fish supply districts reported over taxation as 
one of the activities of Government that had affected their trade.
In West Nile region (47.5%) and Eastern region (35%) attributed scarcity of 
fish supplies to the strictness of law enforcers against immature fish. 
Survey of markets and customs offices in the Border Districts of Koboko 
Moyo, Adjumani (West Nile Region), Ishasha Custom Post 
(Southern/Western Region) and supply beaches on Lakes Albert and 
Kyoga. 
Globalisation, utilization and marketing study i.e. Off-Beach fish marketing 
and livelihoods in Uganda was undertaken and documented. The purpose 
of the study was to assess the impact of global fish trade on fish marketing 
chains and consumption patterns away from the beaches. 
The findings show that off-beach fish marketing is primarily a female 
dominated occupation as indicated by the large proportion (65%) of 
females in the sample.
The investment requirements for the fish marketing operations ranged 
between 3,000,000 and 36,000 Ug. Shs. per unit. The main capital inputs 
for the local traders were bicycles, wooden racks and fish platforms.  
The fish marketing operations require modest expenditures on operating 
inputs as indicated by their reasonably low operating costs, which on a 
weekly basis varied between 130,000-4,374 Shs/unit. Transport, which 
accounted for nearly 76% of the total costs, was the most important cost 
item. 
The average retail price of Nile tilapia was 1,800 Shs/kg slightly higher 
than for Nile perch, which was 1,700 Shs. However, Bagrus sp. fetched the 
highest retail price (1,500 Shs/kg) while Mukene was priced at 936 Shs/ 
kg.
Most of the Nile perch on the off-beach markets was of low quality (juvenile 
or factory reject) as indicated by the market prices, which were much lower 
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than that offered by the factory agents.  Smoking of Nile perch was done to 
increase the shelf life especially of the rejects by some processors.
Each fish retailer on the average supplied nearly 40 consumers on a 
market day, thus highlighting the importance of local fish marketing in 
meeting animal protein requirements in the local diets.
Investments in local fish marketing were profitable as indicated by the 
positive net incomes of the traders. Market vendors earned higher net 
incomes as compared to other traders because they had high turnovers, 
enjoyed wider price margins and incurred the least operating costs.
Fresh Nile tilapia was reported as the most consumed fish product 
followed by smoked Nile perch and sun-dried Mukene. Most consumers 
considered high buying prices and fish scarcity as the main constraints 
limiting the consumption of fish.
 Beach-level marketing enterprises were more profitable than off-beach 
due to their higher turnover. It is recommended that fisheries management 
should address the needs of the domestic market, particularly ensuring 
species diversity and sustainable supply of the different species serving 
the domestic market.
Fish marketing infrastructures and services should be extended beyond 
the beaches to inland marketing centres to promote viability in off-beach 
marketing and consumption.
Rural demand for fish should be improved through measures that enhance 
the earnings of consumers and enable them to better afford fish.
In view of the small quantities of Nile perch available in domestic markets, 
there is need to regulate export volumes by revising and strengthening the 
existing quota systems to accommodate domestic fish consumption needs
Globalization, utilization and marketing study i.e. The Fish By-product Sub-
sector and livelihoods in Uganda was undertaken and documented. Fish 
by-products account for nearly 60% of the whole fish, consisting of fish 
frames, skins, trimmings, fats, fish maws and guts. Of these, only fish guts, 
which constitute 2% of the whole fish are discarded. The fish frames, 
skins, trimmings and fats are sold in local markets whereas the fish maws 
are exported to overseas markets.
The by-product market has provided a saving to fish factories for costs that 
would otherwise have been incurred in disposing off the by-products.
By-products are a significant source of revenue to fish processing factories 
as revealed by average weekly earnings, which is estimated at Shs. 
7,000,000 per factory.
The local demand for by-products is high relative to supply as indicated by 
the fact that factories no longer discard by-products and individual traders 
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cannot access the product on a daily basis and have to follow factory 
supply schedules. 
The by-product sub-sector is an extensive network consisting of wholesale 
pick-up traders supplying numerous local traders and processors at 
various urban, rural and roadside markets, thus contributing towards 
employment and livelihood sources. 
Urban markets, which are largely distribution centres operate on a daily 
basis and handle larger quantities whereas rural markets mainly operate 
on specific weekdays.
By-product operations require low capital investments with the exception of 
pick-up traders. The major assets employed include smoking kilns, 
bicycles and frying pans.
The pick-up traders spend more money on operating expenses (fuel and 
hire of pick-up) as compared to other traders, whose input costs are mainly 
firewood and transport.
By-product operations are profitable as indicated by the positive net 
revenues of all types of enterprises. Pick-up traders have low profit levels 
because they incur substantially higher operating costs.
The cost of the raw product accounts for nearly 85% of the total costs 
implying that by-product operations are very sensitive to changes in 
product prices, which are largely determined by the factories.
Fish frames and skins are mainly consumed in smoked form whereas 
trimmings are mainly deep-fried and consumed as snacks. Consumers 
living adjacent to by-product markets on the average consume the 
products 3 times a week. 
By-products are mainly consumed by low-income groups, with average 
monthly incomes of Shs 36,000 and weekly expenditures on by-products 
of Shs 2,800 respectively for non-traders of by-products.
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Aquaculture Research
1. Fish Breeding
A comparison in growth was made between Red tilapia introduced from 
Thailand and the indigenous Nile tilapia. Red tilapia grew twice as much 
as the N. tilapia. The two will be hybridised to improve on the growth rate 
of N. tilapia. Red tilapia can also be used as an ornamental fish because 
of its red tinge.
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2. Fish Feed Development
A Food Conversion Ratio (FCR) of 2.0 was achieved on formulated fish 
feeds using locally available feed ingredients. The aim is to get FCR of 
1.5.
3. Commercial Aquaculture
Some achievements made on studying Nile perch:
a. Nile perch grew from an average of 22-178g in 4 months. It is estimated 
that in one year, a weight of 1kg could be attained,
b. It accepts dead fish such as Mukene as prey so long as it is still fresh,
c. It feeds more actively at dusk, while it is still dark than during bright time,
d. Males mature earlier than females in ponds.
e. The fish species is easier to handle and transport than previously believed.
